A HupS-GFP fusion protein demonstrates a heterocyst-specific localization of the uptake hydrogenase in Nostoc punctiforme.
All diazotrophic filamentous cyanobacteria contain an uptake hydrogenase that is involved in the reoxidation of H(2) produced during N(2) -fixation. In Nostoc punctiforme ATCC 29133, N(2) -fixation takes place in the microaerobic heterocysts, catalysed by a nitrogenase. Although the function of the uptake hydrogenase may be closely connected to that of nitrogenase, the localization in cyanobacteria has been under debate. Moreover, the subcellular localization is not understood. To investigate the cellular and subcellular localization of the uptake hydrogenase in N. punctiforme, a reporter construct consisting of the green fluorescent protein (GFP) translationally fused to HupS, within the complete hupSL operon, was constructed and transferred into N. punctiforme on a self-replicative vector by electroporation. Expression of the complete HupS-GFP fusion protein was confirmed by Western blotting using GFP antibodies. The N. punctiforme culture expressing HupS-GFP was examined using laser scanning confocal microscopy, and fluorescence was exclusively detected in the heterocysts. Furthermore, the fluorescence in mature heterocysts was localized to several small or fewer large clusters, which indicates a specificity of the subcellular localization of the uptake hydrogenase.